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Abstract 
Background: Mental disorders and their symptoms are highly prevalent in the university student 
population, and the transition from secondary to tertiary education is associated with a rise in 
mental health problems. Existing web-based interventions for the prevention of common mental 
disorders in student populations often focus on just one disorder and have not been designed 
specifically for students. There is thus a need for transdiagnostic, student-specific preventative 
interventions that can be widely disseminated. This two-arm, parallel group randomised controlled 
trial aims to evaluate the effectiveness and cost-effectiveness of a web-based transdiagnostic mental 
health problem prevention programme (PLUS) across several universities in four countries. Method: 
Students (N = 5550) will be recruited through a variety of channels and asked to complete a 
personality assessment to determine whether they are at high risk for developing common mental 
disorders. Students at high risk will be randomly allocated to either PLUS or a control intervention, 
which provides practical support around issues commonly experienced at university. Students at low 
risk will be allocated to the control intervention. Both intervention groups will be assessed at 
baseline, 4 weeks, 3 months, 6 months and 12 months after randomisation. Depression and 
generalised anxiety, assessed using the Patient Health Questionnaire and the Generalised Anxiety 
Disorder scales, will form the primary outcomes in this study. Secondary outcome measures include 
alcohol and drug use, eating behaviour, self-esteem, and quality of life. The cost-effectiveness of the 
intervention will also be evaluated. Conclusions: This study will contribute to understanding the role 
of transdiagnostic indicated web-based interventions for the prevention of common mental 
disorders in university students. It will also be one of the first studies to investigate the cost-
effectiveness of such interventions.  
Trial Registration  
This trial was registered in the ISRCTN register (ISRCTN15570935) on 12th February 2016.  
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1 Introduction 
Emerging adulthood is increasingly recognised as a developmental period associated with distinct 
psychosocial challenges (e.g. feeling in-between, identity explorations, changes in relationships and 
work/study, enhanced self-focus and few obligations to others) (Arnett, Žukauskienė, & Sugimura, 
2014). Many mental disorders have their first onset before the age of 24, and incidence of mental 
disorders peaks during emerging adulthood (Kessler et al., 2005). Emerging adults are thus a 
population group in manifest need of timely, appropriate and effective mental health interventions 
(McGorry, Goldstone, Parker, Rickwood & Hickie, 2014). Emerging adults studying at university are 
often exposed to additional stressors - such as leaving the familial home, building social networks 
and adapting to a new academic environment – which are likely to further impact mental health 
(Royal College of Psychiatrists, 2011). Indeed, university students experience more emotional 
problems than non-studying individuals of the same age (Jenkinson, Coulter & Wright, 1993). 
Universities typically offer face-to-face advice, assessment and support for mental health problems. 
However, counselling services report being under significant pressure, with increased demand for 
services occurring in the context of decreasing available resources (British Association for Counselling 
& Psychotherapy, 2014). Long breaks between university terms can also make it difficult to provide 
continuity of face-to-face care. Moreover, research has indicated that many students delay or avoid 
seeking help from professional services (Eisenberg, Hunt, Speer & Zivin, 2011). Barriers to help-
seeking include fear of stigmatisation, dislike of traditional healthcare, and lack of knowledge of what 
help is available (Czyz, Horwitz, Eisenberg, Kramer & King, 2013; Eisenberg, Hunt, Speer & Zivin, 
2011; Mowbray et al., 2016; Vidourek, King, Nabors & Merianos, 2014). In light of such challenges, 
web-based interventions have a number of clear advantages over more traditional face-to-face 
services. Reduced need for face-to-face therapist input is likely to decrease costs of provision, and 
the potential for remote access may address issues regarding continuity of care. Further, web-based 
interventions may overcome many of the barriers to help-seeking associated with traditional services 
(Chan, Farrer, Gulliver, Bennett, & Griffiths, 2016; Lungu & Sun, 2016; Sánchez-Ortiz et al., 2011). 
Several web-based mental health prevention programmes have been evaluated in students in 
tertiary education. L. Farrer et al. (2013) systematically reviewed such interventions and identified 27 
studies. Just half of the studies reported one or more positive significant outcome, and 
approximately one third found no effect. Farrer and colleagues suggested that such findings may 
stem from the fact that many interventions were not specifically designed for students, with student 
samples used out of convenience. Many of the studies had methodological problems and were of 
relatively poor quality, and none of the studies included in the review had investigated the cost-
effectiveness of their interventions. The authors concluded that, whilst technology based 
interventions show promise in university settings, there is a need for high quality trials in this field 
(Farrer et al., 2013). 
Since the publication of Farrer and colleagues’ systematic review, several additional trials have been 
published. Mazurek Melnyk and colleagues (2015) conducted a randomised controlled pilot study to 
evaluate the effectiveness of an online skills-building programme in first-year university students. 
They reported no significant differences in anxiety and depression symptoms between the control 
and intervention groups, although students with high anxiety at baseline reported a significant 
decline in symptoms following the intervention. Another trial by Rasanen, Lappalainen, Muotka, 
Tolvanen and Lappalainen (2016) examined the effectiveness of an online guided acceptance and 
commitment therapy-based programme in university students. Rasanen and colleagues found that, 
following the intervention, participants reported increased wellbeing and life satisfaction and 
decreased depressive symptoms. Both of these studies were preliminary in nature, and further 
research is needed before firm conclusions can be drawn about the effectiveness of these 
programmes.  
In a pilot randomised controlled trial, we previously investigated the efficacy of Personality and Living 
of University Students (PLUS), a transdiagnostic, personality trait-focused web-based prevention 
intervention (Musiat et al., 2014), compared to a control programme providing practical advice to 
issues commonly experienced by students. In line with Farrer and colleagues’ recommendations, 
PLUS was developed specifically for university students. In contrast to previous disorder-specific 
interventions, PLUS targets personality-based risk factors underlying a range of common mental 
disorders. The rationale for this model arises from research indicating high levels of comorbid 
common mental disorders in students (Verger, Guagliardo, Gilbert, Rouillon, & Kovess-Masfety, 
2010), as a result of overlapping of genetic and personality risk factors and associated information 
processing styles (e.g. Clark, Watson, & Mineka, 1994; Glindemann, Geller, & Fortney, 1999; Shafran 
& Mansell, 2001). Transdiagnostic, personality-based interventions can be offered and rolled out 
more broadly than disorder-specific alternatives, and thus may have greater public health impact 
(Brown & Barlow, 2009). Musiat and colleagues found that, after receiving the intervention, students 
at high risk for common mental disorders showed reduced symptoms of depression and anxiety and 
improved self-esteem. 
This previous study assessed PLUS exclusively within the UK university context. Given between-
country variability in educational systems and settings, as well as differing linguistic and cultural 
contexts, it is not clear to what extent the results of the study can be extrapolated to other countries. 
Further, the study did not explore the cost-effectiveness of PLUS. The current randomised controlled 
trial thus builds on our previous work by investigating the effectiveness and cost-effectiveness of 
PLUS in a pragmatic, multi-centre randomised controlled trial across four countries (UK, Republic of 
Ireland, Austria, and Germany).   
2 Materials and Methods 
2.1 Objectives and Hypotheses 
The overall aim of the study is to investigate the effectiveness and cost-effectiveness of PLUS in a 
pragmatic, multi-centre randomised controlled trial across four European countries (UK, Republic of 
Ireland, Austria, and Germany).   
The specific aims are as follows:  
1. To compare the effectiveness of PLUS versus an active control intervention on a range of 
outcomes, including depression, anxiety and eating disorder symptoms and self-esteem, in a 
university student population. 
2. To compare the cost-effectiveness of PLUS versus an active control intervention in a univesity 
student population.  
2.2 Participants 
A total of 5550 university students will be recruited from several universities in the UK, Republic of 
Ireland, Austria, and Germany. To be eligible for inclusion in the study, students must:  
1) be at least 18 years old;  
2) have not received any psychiatric diagnosis in the previous 12 months;  
3) have never been diagnosed with psychosis or bipolar disorder;  
4) not be currently receiving any psychological therapy.  
Students will be recruited through a variety of channels, including online media, such as email 
circulars, social networks, websites, and offline approaches, such as posters, flyers or print 
advertisements. The recruitment material contains a web link to the Minddistrict online platform, on 
which students are provided with further information about the study. Informed consent is obtained 
electronically on this platform. 
2.3 Study Design 
This study is a two-arm, prospective, parallel-group randomised controlled trial. Students will be 
recruited at universities in the UK, Republic of Ireland, Germany and Austria using a variety of 
recruitment channels. Students will access the project website and complete a baseline assessment 
(t0). Based on this assessment, and using a logistic regression model developed in a previous study 
(Musiat et al., 2014) students are categorised into low or high risk for developing mental disorders. 
Students at high risk will be randomly allocated (1:1) to the intervention group or the active control 
group. Simple randomisation with computer generated random numbers will be used. Both 
intervention groups will receive access to the online modules of the respective intervention and be 
asked to complete the modules over a period of 12 weeks. Due to the nature of the study, neither 
participants nor the research team will be blinded to participant condition assignment. Participants 
will not be permitted to be re-assigned to a different study condition at any time. However, 
participants will be informed that their participation in the study is entirely voluntary, and they are 
permitted to discontinue their involvement in the study at any time, without being required to give a 
reason. Post-intervention and follow-up assessments will be conducted at 3 months (t1), 6 months 
(t2), and 12 months (t3) after randomisation. There will also be an intermediate assessment at 4 
weeks.  
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Study Flow Diagram 
This study will be conducted in compliance the Declaration of Helsinki (World Medical Association, 
2001), the principles of good clinical practice (ICH-E6 guideline) and the ICH-E8 guideline. Results of 
this trial will be reported in accordance with the CONSORT 2010 Statement (Moher, Schulz, Altman, 
& Group, 2001) and the CONSORT-EHEALTH Statement (Eysenbach, 2011). This trial is registered in 
the ISRCTN register (ISRCTN15570935). Ethical approval has been obtained from the Psychiatry, 
Nursing and Midwifery Research Ethics Subcommittee of Kings College London (reference number: 
PNM-14/15-130, date of approval 23/04/2015) and the Research Ethics Committee of the Medical 
University Vienna (reference number 2208/2015, date of approval 22/01/2016). This protocol paper 
follows the guidelines of Standard Protocol Items: Recommendations for Interventional Trials 
(SPIRIT). The research team do not expect there to be any significant modifications to the study 
protocol. Any unexpected changes will be reported to the relevant research authorities and trial 
registries by research teams in the UK and Germany. Communication with study participants of any 
unexpected modifications to the study would occur via email.  Data security/confidentially will be 
guaranteed and all relevant EU legislation and international texts on privacy will be observed and 
respected. Regarding regulation at international level, starting from the OECD guidelines including 
the “Guidelines on the protection of privacy and transborder flow of personal data” (1981) and 
“Guidelines for the security of information systems” (1991/92), the I-CARE consortium in particular 
acknowledges heterogeneity in international data protection jurisdiction. 
2.4 Interventions 
Both PLUS and the active control intervention are provided via the Minddistrict online platform. All 
participants have a unique account on the platform, which can be logged into using a valid email 
address and a password of their choosing. Participants receive email notifications when new content 
(e.g. new modules; follow-up assessments) are available to them. Although the platform allows 
conversations between users, this functionality is disabled for the purposes of this trial. The platform 
can be accessed by several electronic devices (PC, tablet, smartphone). However, participants are 
advised that the programmes function optimally on PCs. 
Transdiagnostic web-based prevention 
PLUS (Personality and Living of University Students) is a web-based intervention for the prevention of 
depressive, anxiety, substance use and eating disorders in university students. The intervention in 
this trial is based on the intervention from our previous randomised controlled trial (Musiat et al., 
2014), but has been modified to incorporate user feedback received in previous studies. For example, 
students in the previous trial could freely choose the order of access to each intervention module 
and noted that they would have liked to have a more linear progression through the content. As a 
result, the module order in the PLUS intervention is fixed, which also allows the modules to stronger 
build on each other’s content. Other feedback included the perception that the intervention was 
perceived as very “text-heavy”. Thus the amount of text in each module was greatly reduced by 
shortening the content, splitting modules over two sessions, and including videos to illustrate 
concepts.   
The intervention follows a cognitive-behavioural approach and consists of seven modules. Each 
module follows a similar structure and includes a brief summary of the previous module, take home 
messages for the current module, and exercises for students to practise between sessions. Case 
stories and examples relevant to emerging adults and focussing on student- specific vignettes and 
scenarios are included, showing how problems arise and new learning can be applied in University 
settings. The transdiagnostic intervention is designed to be completed by students independently 
and without personal support. 
Module 1 
In the first module, students are provided with some basic information about the purpose and 
structure of the intervention. After this information, they are asked to complete the baseline 
assessment, which consists of a range of personality and mental health questionnaires. The results of 
this assessment determine whether a student is considered at high or low risk for developing mental 
disorders. 
Module 2 
The second module starts with providing students with personalised feedback on their questionnaire 
results. Following the guidelines for providing feedback in e-mental health (Musiat, Hoffmann, & 
Schmidt, 2012), students are provided with information on what each scale assesses, as well as a 
summary of their responses. In the remainder of the module, a basic cognitive-behavioural model is 
introduced. The model highlights how thoughts, feelings, behaviour and bodily sensations are 
connected with each other and provides a foundation for the content of subsequent modules. In 
addition, through a range of examples related to student and young adult life (sharing 
accommodation, choosing student projects, relationships), participants learn about helpful and 
unhelpful cycles of behaviour and how unhelpful behaviours may appear beneficial initially, but have 
unintended negative consequences in the longer term, whereas the opposite is the case in helpful 
behaviours.  
Module 3&4 
Over two modules, students learn about the impact of low self-esteem on health, behaviour and 
well-being, and are provided with strategies for improving self-esteem. The modules start with a 
brief exercise helping students to conceptualise self-esteem and recognise their sources of self-
worth. With the help of vignettes, students learn about the impact of low self-esteem on well-being, 
as well as patterns of thoughts and behaviours typically for individuals affected by low self-esteem. 
The modules provide a writing exercise to help students deal with excessive self-criticism, particularly 
with regard to self-criticism related to academic performance. Finally, the link between self-esteem 
and communication style is explored. Students learn about submissive, aggressive and assertive 
communication styles and are provided with techniques for communicating assertively. 
Module 5 
The focus of this module is on perfectionism and its impact on thoughts, behaviour, feelings, and 
bodily sensations. The module starts with defining perfectionism and exploring the impact of 
perfectionism on well-being by looking at the pros and cons of perfectionistic thinking and behaviour. 
Students then are encouraged to explore ten common unhelpful thinking styles associated with high 
levels of perfectionism, such as black and white thinking, catastrophising, or excessive self-criticism. 
The modules discussed how these thinking styles manifest themselves in typical perfectionistic 
behaviours, such as overcompensating or procrastination. The module concludes with a seven-step 
approach for challenging high levels of perfectionism. An example of a student with high 
perfectionism with regard to their academic performance is provided and the seven-step approach is 
illustrated using this example. 
Module 6 
In this module, students learn about anxious personality traits and worry, and how to overcome 
anxiety and worry. The module starts with exploring why anxiety and feelings of panic are important 
emotions and essential evolutionary mechanisms. This is done in the context of the model 
introduced in Module 2. Students learn about worry and rumination and are introduced to ten 
common behaviours that indicate excessive worry. In addition, the concepts of productive and 
unproductive worry are explored and how to identify unproductive worry. This module provides 
students with three techniques for dealing with excessive worry: gaining a more realistic perspective, 
dealing with uncertainty, and mindfulness. Students are encouraged to practice gaining a more 
realistic perspective using an example of a student in an unhappy relationship, who is anxious about 
breaking up with their partner. 
Module 7 
The final module of the intervention focuses on dealing with difficult emotions. In the context of the 
model introduced in Module 2, students learn about the importance of different emotions and their 
effect on thoughts, behaviour, and bodily sensation. Students explore the positive aspects of 
different emotions, both positive and negative. Students are encouraged to record their emotions 
over one week in order to identify unhelpful responses to emotions. Several unhelpful behaviours, 
such as emotional eating, or using drugs or alcohol, and their negative long-term impact are 
discussed. Finally, students are provided with a range of strategies to help them deal with negative 
emotions more effectively by being able to better recognise their emotions, recognising unhelpful 
behaviour and using more helpful behaviour. 
Control intervention 
The control intervention is designed to provide students with practical support around issues 
commonly experienced at university. The control intervention consists of four modules. The first 
module focuses on time management. Students learn about how to use goal setting and improve 
their time management through tracking time, planning time and being organised. The module also 
contains information about how to overcome procrastination and how to work effectively with 
academic texts. The second module provides information on how to find accommodation when 
studying away from home. It discusses different accommodation options for students, their pros and 
cons, and financial aspects. A moving home checklist is provided. The third module provides advice 
on safe alcohol use.  In the fourth module, students are provided with a range of tips for saving 
money and managing their finances at university. The content for the control intervention was 
identified in a consultation process with undergraduate students. In our previous randomised 
controlled trial, students rated the control intervention as helpful and there were no differences in 
dropout rates between the control intervention and the transdiagnostic intervention (Musiat et al., 
2014). 
Intervention translation and adaptation 
The transdiagnostic and control interventions were translated from English to German. The 
translation was checked by at least two further researchers fluent in English and German and 
changed if necessary. The German PLUS intervention corresponds to the English version with regard 
to the content and layout. Small adaptations were made regarding examples and vignettes to fit the 
Austrian and German context. In the control intervention cultural adaptations were made within the 
modules about accommodation and finances reflecting the Austrian situation. One first year student 
helped with the adaptation of the control intervention modules.  
2.5 Assessment and Data Management 
Data management and monitoring will be provided by DG (WWU) for the whole ICare consortium, in 
order to maintain comparable high quality in the conduct of the ICare research projects in trial 
planning, data management, online monitoring, and analysis. Within the ICare project a harmonised 
data management plan is implemented to provide high quality data with respect to accuracy, 
composition and organisation, completeness, transparency of processes, and timeliness. During the 
active phase of the trial data (i) completeness, (ii) timeliness and (iii) internal validity will be 
monitored. Internal validity will be check by plausibility rules. Data will be collected on the 
Minddistrict platform. After export from the platform data will be processed in a unified manner for 
all ICare studies, using programming scripts implemented in the SAS software (SAS Inc., Cary, NY, 
USA).  
3 Data analysis 
3.1 Outcomes 
Primary outcomes 
Severity of depression will be assessed using the Patient Health Questionnaire (PHQ-9, Kroenke, 
Spitzer, & Williams, 2001). This self-report measure includes nine items describing depressive 
symptoms. Participants have to indicate how often they have experienced each symptom within the 
last two weeks on a four-step rating scale, ranging from not at all (0) to nearly every day (3). The 
PHQ-9 has been extensively validated in both English and German and has good internal consistency 
(Cronbach's α=.88 -.89, Kroenke et al., 2001, Lowe et al., 2004) and correlates moderately (.72) with 
the Beck Depression Inventory II (Titov et al., 2011). 
Severity of anxiety will be assessed using the Generalised Anxiety Disorder scale (GAD-7, Spitzer, 
Kroenke, Williams, & Löwe, 2006). It consists of seven items and participants have to indicate how 
often they have experienced symptoms of generalised anxiety within the past two weeks on a four-
step rating scale ranging from not at all (0) to nearly every day (3). In a validation study with a 
general population, the GAD-7 demonstrated good internal consistency (Cronbach's α=.89), a stable 
one-factor structure and was moderate correlated to depression as assessed with the PHQ-2 (.64), as 
well as weakly negatively (-.43) correlated with self-esteem as assessed with the Rosenberg Self-
Esteem Scale (Löwe et al., 2008). 
Secondary outcomes 
To assess alcohol consumption, the Alcohol Use Disorders Identification Test (AUDIT, Saunders, 
Aasland, Babor, De La Fuente, & Grant, 1993) will be used. This self-report measure developed by the 
World Health Organization consists of 10 items with assessing hazardous drinking, harmful use and 
alcohol dependence. In student samples, the AUDIT demonstrated good internal consistency 
(Cronbach's α=.80, Fleming, Barry, & MacDonald, 1991) and appears superior for detecting high risk 
drinking in students to other measures (Kokotailo et al., 2004). In the German version of the AUDIT, 
reliability was found to be high (intraclass correlation coefficient) for the total score (ICC = .95)(Dybek 
et al., 2006).  
Drug use will be assessed using the Drug Use Disorders Identification Test (DUDIT, Berman, Bergman, 
Palmstierna, & Schlyter, 2005). The self-report measure contains 11 items, which added together 
create a final score. Higher scores indicate more severe problems with drug use. A recent review of 
the psychometric properties of the DUDIT (Hildebrand, 2015) in different samples found internal 
consistencies (Cronbach’s α) ranging from good (.80) to excellent (.97). However, results on the 
factor structure of the DUDIT in different studies were equivocal. 
The Eating Disorders Diagnostics Scale (EDDS) will be used to assess the severity of eating disorder 
symptoms (Stice, Telch, & Rizvi, 2000). This commonly used screening tool for the identification of 
eating disorders according to the DSM-IV criteria also provides a symptom composite score as a 
measure of eating disorder severity. Internal consistency for this composite score is good (Cronbach's 
α = .89). With regard to the scale’s convergent validity, the composite score has weak to strong 
correlations with scores from the Eating Disorders Examination (Stice, Fisher, & Martinez, 2004). 
Quality of life will be assessed using the WHOQOL-BREF (The Whoqol Group, 1998). This self-report 
measure assesses quality of life using 26 items on the domains: physical health, psychological health, 
social relationships, and environment. A large scale cross-cultural validation study reported internal 
consistencies of at least acceptable level (>.70) and demonstrated that WHOQOL scores from 
individuals with physical or mental illness were significantly different across domains that scores 
from individuals without (Skevington, Lotfy, & O'Connell, 2004). The subscales of the German version 
have internal consistencies ranging from r = .57 to r =.88 (Angermeyer, Kilian, & Matschinger, 2000). 
The Rosenberg Self-Esteem Scale (RSES, Rosenberg, 1965) will be used to assess self-esteem. The 
measure consists of 10 items and participants have to indicate their agreement to each item on a 
four-step rating scale ranging from Strongly agree to Strongly disagree. The scale has been validated 
in university students and demonstrated good internal consistency (Cronbach's α = .85) and good 
test-retest reliability (r=.84) after four weeks (Martín-Albo, Núñez, Navarro, & Grijalvo, 2007). The 
German version of the RSES demonstrated good internal consistency (Cronbach's α = .81) and 
acceptable test-retest reliability (r=.73) after six months (Ferring & Filipp, 1996). 
The 10-item Connor-Davidson Resilience Scale -10 (CD-RISC 10, Campbell-Sills & Stein, 2007; German 
version: unpublished translation by Ebert & Zarski, 2014) will be used to assess resilience. The CD-
RISC-10 is a briefer version of the full 25-item version of the scale, assessing resilience through a 10-
item self-report questionnaire. The 10-item version used within the current study has been found to 
display good levels of internal consistency and construct validity (Campbell-Sills & Stein, 2007). 
An adapted version of the Working Alliance Inventory (WAIS-SR, Hatcher & Gillaspy, 2006; German 
version: Wilmers et al., 2008; adapted for online interventions) will also be used to assess 
therapeutic alliance.  
The cost-effectiveness of the intervention will be assessed using the Client Service Receipt Inventory 
(CSRI, Beecham & Knapp, 2001). This self-report assesses the use of health services in a defined 
period. The measure has been extensively used in the cost-effectiveness evaluation of mental health 
interventions and demonstrated concurrent validity with regard to general practitioner visits (Patel 
et al., 2005). 
Risk assessment measures 
In this study, only students at high risk for the development of mental health problems are randomly 
allocated to one of the two conditions. This risk assessment is based on results from our previous 
research on student mental health (Musiat et al., 2014). To assess risk, the scales from three 
questionnaires assessing aspects of personality are used.  
A range of personality factors will be assessed using the Big Five Inventory (BFI, John, Naumann, & 
Soto, 2008). This self-report measure assesses personality on the domains Neuroticism, Extraversion, 
Openness, Agreeableness, and Conscientiousness with 44 items. Each item is scored on a five-step 
Likert scale ranging from disagree strongly (1) to agree strongly (5). Schmitt, Allik, McCrae, and 
Benet-Martínez (2007) conducted a cross-cultural validation of the BFI and in a sample from Western 
Europe, all the subscales Neuroticism, Extraversion, Openness, and Conscientiousness had 
acceptable or good internal consistency (Cronbach's α, .79 - .84). However, the scale Agreeableness 
had questionable internal consistency (.68). The authors also found the five factor structure to be 
stable across cultures (Schmitt et al., 2007). The BFI’s subscales correlate moderately to highly with 
the same Five Factors as assessed by the NEO-FFI (Costa & MacCrae, 1992), thus demonstrating 
convergent validity (Benet-Martinez & John, 1998). Participants will be assessed on all dimensions, 
however, only the Neuroticism subscale in included in the model to determine risk. 
Perfectionism will be assessed using the Frost Multidimensional Perfectionism Scale (FMPS, Frost, 
Marten, Lahart, & Rosenblate, 1990). This self-report measure assesses perfectionism on the 
domains Concern over Mistakes, Personal Standards, Parental Expectations, Parental Criticism, 
Doubts about Actions, and Organization. The questionnaire has 35 items to which participants have 
to respond on a five-point rating scale ranging from strongly disagree (1) to strongly agree (5). The 
original authors of this questionnaire demonstrated a good reliability of the FMPS. Internal 
consistencies (Cronbach’s α) for the subscales ranged from .77 to .93 and an overall internal 
consistency of .90 was reported. The subscales of the FMPS were demonstrated to have moderate to 
high correlations with the Burns Perfectionism Scale (Burns, 1980) and the perfectionism subscale of 
the Eating Disorder Inventory (Garner, Olmstead, & Polivy, 1983). However, the factor structure of 
the FMPS has been subject to criticism. Particularly the Parental Expectations and Parental Criticism 
subscale seem to load on the same factor, and Organisation often loads on other factors (e.g. Stöber, 
1998). For that reason and to reduce participant burden, only items for the subscales Concern over 
Mistakes, Personal Standards and Doubts about Action were included in this study. 
The Substance Use Risk Profile (SURPS, Woicik, Stewart, Pihl, & Conrod, 2009) will be used to assess 
four personality risk factors associated with substance use disorders: introversion-hopelessness (H), 
anxiety sensitivity (AS), impulsivity (I), and sensation seeking (SS). This self-report measure contains a 
total of 23 statements and participants have to indicate their level of agreement with each item on a 
four-point rating scale ranging from strongly disagree (1) to strongly agree (4). The SURPS has been 
validated with undergraduate students and demonstrated questionable to good internal consistency 
(AS: .61, I: .64,SS: .70, H: .86) (Woicik et al., 2009). With regard to the measure’s convergent validity, 
it has been shown that the subscales H, SS and I are significantly correlated with the frequency of 
drinking in students, whereas the AS subscale is correlated with the severity of alcohol related 
problems in students (Woicik et al., 2009). 
The measures used in the study are listed in Table 1. 
 
Table 1: Measures included in study, and time-points at which assessed 
Measure Baseline (T0) 
4 weeks 
after start 
of 
intervention 
(Mediators 
Only) 
3 month 
follow up 
(T1) 
6 
month 
follow 
up 
(T2) 
12 
month 
follow 
up 
(T3) 
Socio-demographic 
variables X        
AUDIT X X X X X 
CD-RISC X  X X X 
CSRI X  X X X 
DUDIT X  X  X  X 
EDDS   X X X 
FMPS X     
GAD X X X X X 
PHQ X X X X  X  
RSES X X X X X 
SURPS X     
WHOQOL BREF X  X X X 
WAI-SR X X       
 
3.2 Statistical Methods 
For the analysis of the PLUS study data we follow adopted guidelines, e.g. ICH E9 
(http://www.ema.europa.eu/).  The primary analysis of the data will be described in a statistical 
analysis plan (SAP).  A blinded data review will be performed to take decisions on the multiple 
imputation strategy and the selection on multivariable models.  
 
The overall analysis strategy consists of the following steps:  (i) data description, (ii) analyses of the 
primary hypothesis (iii) secondary analyses (iv) further exploratory analyses.  
 
Balancing of the randomisation will be controlled by appropriate statistical tests of the baseline 
variables. The study collective will be characterised by descriptive statistical methods such as relative 
and absolute frequencies, mean, median, standard deviation, and inter-quartile-range (IQR), and 
appropriate graphics such as histograms, boxplots, and bar charts. Mean and median will be 
accompanied by 95%-confidence intervals. All measurement time points (T0, T1, T2, and T3) will be 
described separately.  Descriptive statistics will be provided for both study arms. Assumptions for the 
appropriate statistical tests will be checked (e.g. normality). 
Primary confirmatory analysis  
Two primary null-hypotheses will be tested to prove superiority of PLUS over the control intervention 
by comparison of the mean change in PHQ9 scores and mean change in GAD7 scores between 
baseline and 12-month follow-up.  We will test both null-hypotheses with two-sided two-sample t-
Test in the intention-to-treat (ITT) collective. The ITT sample comprises all randomised participants 
who provided the primary outcome measure within the initially assigned study arm.  The primary 
hypotheses will be tested with a local significance level of 2.5%, applying a Bonferroni correction. By 
adjusting the local significance level we maintain a global significance level of 5% for the whole trial. 
The primary confirmatory analysis will be performed in the SAS software (SAS Inc., Cary, NY, USA). All 
programming scripts will be validated by a second statistician at the University of Münster.  
Sensitivity analyses of the primary analysis 
A number of preplanned sensitivity analyses of the primary analysis will be performed. We will 
analyse the pre-post differences for the primary and all secondary outcomes using two-sided Mann-
Whitney-U tests in case of non-normal differences or two-sided paired t-Tests in case of normally 
distributed differences of the pre-post scores. Also, the primary analysis will be repeated using the 
per-protocol (PP) sample, i.e. participants without major protocol violations.  The primary outcome 
will also be analyzed within a generalized linear mixed model including covariates as defined within 
the blinded data review and the study platform (i.e. center).  Furthermore, the primary analysis will 
be repeated as stratified and subgroup analyses. To assess the effect of missing data on the primary 
analysis the primary outcome will be reanalysed after a multiple imputation strategy (developed 
within blinded data review) was applied to the data.  
Analysis of secondary outcomes 
Secondary outcomes will be compared between groups at individual time points using t-Test for 
unpaired data or the Mann-Whitney U-Test, depending on the normal distribution of scores. 
Categorical variables will be tested using Fisher's exact test or Chi-squared tests. The collected 
longitudinal data will be analysed using repeated-measures ANOVA or (generalised) linear mixed 
models (GLMM) with the appropriate link function. 
The results of the primary and secondary analyses will be represented by appropriate effect 
estimates and 95% confidence intervals. 
All secondary analyses have to be considered exploratory and hypothesis-generating. We will 
consistently use the nominal significance level of .05 (two-sided) also for exploratory analyses.  
3.3 Sample size calculation 
The primary endpoint in this study is the difference in student depression (PHQ9 scores) between 
baseline (t0) and the 12-month follow-up (t3). To detect an effect of, at least, d=0.3 (see Musiat et 
al., 2014), with a probability of 90% (Type-II Error β=10%) and a significance level of α=1% using a 
two-sided two-sample t-test at least N=666 students will need to be included in the analysis. At each 
assessment (t1, t2, t3), we assume a 15% drop out rate, leading to a total loss of trial participants of 
approximately 40% at t3. In addition, our previous research suggests that  one in five students is at 
high risk for developing mental disorders (Musiat et al., 2014). Thus N=5550 students will have to be 
recruited to yield a trial sample of 1110. 
4 Discussion 
The study described in this protocol aims to evaluate the effectiveness and cost-effectiveness of 
PLUS, a web-based transdiagnostic programme for the indicated prevention of common mental 
disorders in undergraduate university students. It is expected that students at high risk who receive 
PLUS will show a greater reduction in depression and generalised anxiety and in secondary outcomes 
than students in the control group.  
It is expected that the present study will make an important contribution to the field of e-mental 
health and student mental health. This study investigates a transdiagnostic universal intervention 
targeting common mental disorders by addressing underlying risk factors and their impact on mental 
health. This approach may constitute a more efficient, pragmatic and economical approach to 
student mental health promotion than approaches focusing on single disorders. Thus, the results of 
this study will also shed light on whether this pragmatic approach is acceptable to students, leads to 
improved outcomes, and thus may present a viable public health strategy. Web-based cognitive 
behavioural interventions in other populations, generally have been shown to be cost-effective 
(Musiat & Tarrier, 2014). The present study will be one of the first studies to investigate the cost-
effectiveness of such an intervention in a higher education context. 
This study has a number of strengths. The large sample size will ensure that the study is sufficiently 
powered and this will be one of the largest trials of a web-based mental health intervention in 
tertiary education to date. By conducting the study across multiple centres in two countries, the 
findings will have greater generalisability than previous studies. The present study will also address 
some of the limitations of our previous study (Musiat et al., 2014). The follow-up period in the 
present study will be considerably longer, thus allowing us to investigate the stability of intervention 
effects. 
5 Conclusion 
This study is a multicentre randomised controlled trial investigating the efficacy of the 
transdiagnostic, web-based mental health prevention intervention (PLUS) for University students. 
University students are a group particularly at risk of mental health problems, yet are not adequately 
catered for by traditional mental health services. Web-based interventions hold much promise in 
student populations and, if efficacious and cost-effective, PLUS could constitute an innovative public 
health intervention to improve student mental health.  
 
Trial Status 
The first participants were enrolled in the study on 23rd March 2017. Follow-up assessments for all 
participants are expected to be completed by December 2018. 
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